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. sw^Q?^^^^' combinaHion op a substance with gastric acid 

SECRETION ; INHIBiTlt^G EFFECT AND AN ACID DEQRAiJABLE 

Field of. . t he Inyen t ion . 

The pr^s^nt . invention relates to a ccn-isination of a 
substanGe. with: inhibiting, effeq the gastric acid 

. secret ion /r .thui . a . subs t^^^ 
intragastric pH' elg. proton, pump^ inhibitors, hist:amin-H2.- 
.blockers and one or moire, antibacterial compounds which 
;. ar.e- ^acid';degradable-.- .. 

. Background of the inve nt ion 

In the treatment of the pejptic.; ulcer disease current 
therapy aims at .reducing th^ gastric acid' s 
resulting in a recess off the injuries in the. gastro- 
intestinal, tract. .Inhibitors of .the gastric acid 
5 sWrfetion,' proton pump inhibitors in particular, ind^ a 
rapid relief of pain and other symptoms associated with 
. the. ulcer disease. However, relapses, of _ the disease is a 
documented fact . Since gastric antisecretory therapy Only 
leads to reduction of the major tissue irritating factor, 
JO gastric acid, the plausible .cause .of the disease, 
Helicobacter pylori, remains/mainly. unaf fectied. 
(Helicobacter, pylori was earlier named Campylobacter' . 

pylori.')- ■ .'■ • .' \ ^ . 

35 Helicobacter pylori is affected by certain antibiotic 
compounds e.g.. macrolides and penicillins as has been 
shown in vitro and in vivo. However, these, products are 
idegraded into nonantibacterial metabolites . in the' 


.presence of gas tiric" a whieh /drasticaiiy reduces their 
Vantibacterial efficacy.. " , ... 

In view of , the widespread use of antirriicrobiai phanha^ . 
5 ceuticals in: the treatment; of infectious; diseases or 'for 
^ o.ther purposes and the consequent emergence of .drug- 
resistant ..strains^ increased incidence of microbial • 
substitutibn. due to disturbance of the normal .bacterial , 
flora, changes iri profile of infectious .diseases/ etc . / 
,10 . ' there .has .been a constant demand for the development of 
: new antimicrobial. agents or combinations thereof . . 

^ribr art; 

".15' V ■ -v ■ . ; 'v.-.. . ■ • - *: :■ [ • 

. Proton inhibitors ;e.g/: omeprazole and its phai^ceutical- 
ly acceptable . salts/ which are used in. accordance with 
; the invention, are .known compounds, e.g. from EP 5129 and 

EF 124495 and can be produced by known processes . From US ' 
20 5093342 it is also, known that omep.razole can be used in 
the treatment of Helicobacter infections. Further it has 
earlier been proposed in WO 92/04898 to. use a specific 
. antibiotic, ainoxycillin^ is stabile in gastric 

acid, in combination with omeprazole in the treatment of 
25 -duodenal ulcers. No specific test. data. are included in 
. said document. 

. • From e.g.. Science> Mairch 22,. 1946, p. 359-361 it is knov/n 
that if acid degradable penicillins are administered - 
30 . orally they will be destroyed by the. acid content in the 

■J /.;, stomach. ^ ■ * ■ 

Further it is described in .Eur. J. Clin.. Microbiol . 
Inf ect . Dis, . August 1988, p. 566-569 that some acid ' 
35 degradable antibiotics are active in vitro against 
: . Helicobacter pylori 
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■ Outline of the- invention . ;■ . 

:It has how unexpectedly .been, foun^^^ of 

a substance with. inhibiting ef fect on the; gastric acid . 

secretipnr. thus a substance which increases the . 

intragastric pH e.g. /proton puirrp inhibitors,;- histaininrH2- 
. blockers and one or moire antibacterial compounds wh^ is 
. acid di^gradable give high plasma cphcentrat ion of - the 

antibiotic following oral administration, /. 


By reducing - the '.acidity in . the. scomaeh it is possible , to. . 
markedly increase the bioavailability of acid-degradable 
antibiotics thus leaving more of a given dose of the 
compound available for local antibacterial effect as well 
15 as for absorption. -Selection of narrow- spectrum 

. antibiotics e.g: benzylpe^ is favourable since 

^ such antibiotics have few side-ef fect$..- Due to known 
physico-chemical properties in general of weak bases like 
* r for instance- omeprazole, the selection of :v;eak bases e.g. 
20 erythroirycin favours an increased accumulation of th^ 
■ antibiotic in the stoma ch. wall and ga?tric crypts, where 
the microbs e.g.: Helicobacter pylori resides. 

Thus, by combining the components of the present 
25 invention synergism of ..the antibacterial effect of anti- . 
■ biotic . compounds is .achieved resulting; in an improved 
therapeutic efficacy. 

Th^, hew combination is . especially directed, to the treat- 
3.0 ment of gastropathies e.g. .induced by Helicobacter pylori 
: infections.... H.eU.cpb^^^^^^ a gram-negative;..— 

spirillifprm bacterium which colonises in the gastric 
mucosa. Treatment with commonly used acid degradable 
antibiotics alone- has .given, insufficient effect. 

35 . ■ 


The combination of 5-methoxy-2- { [ (4-methoxy-3 , 5 -dimethyl 


2-pyi-i^Wl).niethyl] sulfinyi} -iH-b.en2 (generic. .. , 

name: omeprazole): ot .:pharinaceutica^^^^^ . 
thbreof -^nd an acid\ degradable antibiptic give an . . 
especially .high plastna fconcentration of the antibiotic 
following oral administration. . . .■ 

The salt of omeprazole according to the invention is an 
alkaline pharmaceutically; acceptable salt. Examples of . 
such salts include .inorganic salts,.- such as alkali metal 
salts/ e;g. sodium salt, potassium salt etc .;, alkaline 
. earth metal salts , : e . g . . calcium salt , ^ magnesium salt ; 
.etc.:/ ammonium: salt, organic salts such as. organic ^ine. 
salts /' e . g ., tr imethylamihe . salt , ■., triethylamine salt , 
■ pyridine salt., procairie acid,, picbline salt, 
V dicytilohexylaiidne sait:,^- N .salt, 
N-methylglucamihe "salt, di^thanolamine salt>. .': 
trietharipiamine salt, tris (hydro)cymethylamlino) methane 
salt, phenylethyibenzylajnine salt , 
dibenzylethyienediamine. salt . 

Also, other, prb tori pump inhibitors, -such as lansoprazole 
may be used according to the invention. ■ 
The. antibiotic used in. the combination .should be of the 
kind, which has. a bioayailability which may. be . improved 
due. to. elevation of intragastric p.H . 1 1 / should also be an 
antimicrobial compound with a very narrow spectrum e.g. 
benzylpenicillin . 

Other, examples are acid degradable and acid semi-stabile 
) macrolides e .g. . erythromycin base arid clarithromycin . 
. .( Nakagawa ., :et . .al ; ,.. . .Chem . Phana ; . Bui 1 . , 19 92, 40,-. 72 5.- 2 8 h . 
Further examples are antibiotics and/or salts thereof 
which are pharmaceutically enginered for acid protectior 
like for instance pnteric coating (e.g. Ery-Max®) . 


The antibacterial activity against Helicobacter pylori 


, indicated ^^^1^^^^ l^IC-values . of macrolides is drastically /. 
/ decreased with increased pH ; of the mediuin in vitro ;;. 
' (Melanoski. ec/al.y: ICAAC, = 19.92;- 'abs;:ract .7^ -p- 229) ; 

The cornbinac ion according to the present : invent ion can be 
produced "in one pharmaceutical formulation comprising 

•.both; active ingredients .or in /two separate tablets, or... 

/ capsules, powder; mixture, effervescence tablets or . 
solution. .--.^ 

The: active ingredients accordirig::to. the invention .are 
administered in the .form of a pharmaceutical preparation 
containing the active ingredients as such (e.g.- the free 
base .in the case of erythromycin) or . in the case, of 
omeprazple also, as a salt thereof, in cpmbiriation with, a 
pharmaceutically acceptable carrier by the oral or 
parenteral route... The. carrier mentioned above, may be a 
solid/, semi-solid or*-liquxd diluent.^ capsule./- 
' Compatible dosage foinrvs include yaribus types of tablets, 
Qapsules,, granules, powders, oral liquids, injections arid 
so on. The propdrtions of the active ingredient in the 
. total composition is .generally 6.1. t^^^ weight percent 
and preferably Oil to. 9 5 weight precent.- 

[ In the- manufacture of a. pharmaceutical preparation for 
oral aidministration, the active ingredient can be 
formulated with a. solid particulate carrier such as . : 
lactose, sucrose, sorbitol, mannitol, starch, 
ainyiopedtin, a cellulose, derivative or gelatin, and a 
0 Ixibricating agent " such as magnesium stearate, calcium; 
stearate or polyethylene- glycol->;a:>c may be further 
incorporated. The resulting composition is then 
c6ir?)ressed into tablets. Coated tablets or dragees can t 
./ manufactured by coating the core tablets, .thus prepared, 
5 : with a thick sugar solution containing gum arable, 
gelatin, talc, titanium dioxide,, etc.. or a lacquer 


prepared using a volatile organic solvent or; solvent 
mixture.;"- 

Soft, gelatin .capsules can be manufactured by., filling a. 
•cdmpositipn comprising the active ingredient and a knovm; 
vegetable. oil into capsules. Hard gelatin capsules can.be 
manufactured by . filling into capsules -the granules or 
pellets each. comprising .the active ingredient and a solid 
particulate carrier, such as lactose, sucrose, sorbitol,, 
manriitol, potato, starch,: corn .starch, amylopectin, a _ 
cellulose derivative or gelatin. . 

The dosage of omeprazole or a salt thereof and the 
antibiotic depends on individual needs {for example, the 
patient's condition, body weight, age, sex, etc.) as well 
.as on the method of administration. Generally speaking, 
the oral dosage may range from 1 tp 200 mg of omeprazole 
per. day and up to 10 g of acid degradable antibiotic per 
adult hvman. Each- inay be administered in orie to a f ew 
0 divided doses . . 


Pharmacological tests 

>5 . .Berizylpenicillin.^was admLinistered alone to eight healthy 

volunteers and in combination with omeprazole and the 
. plasma concentration was measured.. When benzylpenicillin 
was adirdnistered alone the plasma concentrations were 
insufficient for a therapeutical effect (Table 1). When 
30 benzylpenicillin was combined with omeprazole . 

therapeutical.. useful pilasma concentrations were reached 
(Table 2) . Similar results were obtained after oral. 
. administration of erythromycin lactobionate prior and 
after omeprazole induced reduction of acid secretion in 
35 man {Tables 3 and 4) • Semidegradablei macrolides, e.g. 
Ery-Max® and clarithromycin are absorbed to a certain 


extent CTables 5 and. 7 ) . .: However/, after administration .of 
'an acid secretion.-inhibitor, omepraz.ole, a marked :. . 
■incr.ease 'of the bioavailability of .. the macrpii(aes Is . ■ 
shown as. indicated by . the difference in, Cj^,^ and AUG in 
healthy volunteers (Tables 6 and 8).. Compare also Fig. 1 
and Fig. 2 showing the accurate plasma concentrations of 
Ery-Max® ; and. clarithromycin with and withoiit .pmeprazole . 
The high plasma .concentrations of the antibiotics after 
reduction of. the gastric- acid secretion is evidence for a 
great, reduction of the degradation in the stomach of the 
antibiotics used. This results in an increased ariiount of 
the. active antibiotic- in the gastric, lumen, thus, 
resulting in. increased local antimicrobial effect. It 
also leads to a larger amount of the antibiotic- available 
for absorptioriv thus resulting in increased plasma and 
.' tissue .levels of the. antibiotic (increased . 

bioavailability) . The best mode of carrying out the . : 
invention at present . is to. combine omeprazole with 
erythromycin. . 
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Table 4 

Kinetic data- fdllowing. oral adiniriistration(s) of. . . 
erythrortvcin lactobibnat^ to. 8 .healthy volunteers with and 
without : co-adininistratidh of ; cmeprazple . A cross, over ' . • 
study. . 
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Omeprazole 


YES 
NO 


^max . • 
mg/L... 

mean ± .SD 


8.38 ±0.28 


0.32 ± 0.28 


^max 
median 



AUC 
H.mg/L 
0- 6 H: 


21.74 ±8.64 


0.83 ± 0.55 


• ■■ ■ ■•■ ■ ■■■ 1 










Discussion 


The advantage .of the present, .contoinat.ion -o^ that \ 

ihcreases the intragastric pH; • such as' omeprazole and. an 
acid .degradable. antibiotic .is that the bioay^i lability of., 
the. antibiotic will increase, r.esalting .in .sufficient plasma 

.■leveis for therapeutic- ef fee Another.' advantage -is that. 

•,there. wili.be increased amounts of < 
antibiotic in the gastric: lumen. ' ■' ' . . 

Benzylpeniciiiin ;is intere.stin because it has a very, narrow 
spectrum and thexeior^. exerts a very limited, effect pn . the 
normal intestinal. flora. ; 

■ By . reducing the gastric acid secretion or. acid . : 
neutraiisation in the .stomach the pH increases.. Due to- the 
. less acidic milli.eu : the orally , administered acid degradable- 
■ sLntibidtic will be less catabolized and .thus locally ' 
exerting., its antimicrobial effect .Another advantage is that 
increased amounts of the antibiotic will pass into the small 
intestine where it will be .absbrbed in biologically active 
form. Increasing the intragastric p» is . also favourable for. 
.antibibtic efficacy.; as 'shown; irt vitro ; If the pH bf^ the 
medium where Helico^cter pylori is girow^ 
reduced varying degrees below pH 7 the antibacterial ., 

... properties rapidly decrease... 

Those antibiotics which are weak bases e.g. macrolides will 
be excreted' via the. stomach wall due to its physico-chemical 
■properties in congruence with other knowri weiak bases i.e. 
nicotine , aminopurine :.hd omerra-ole (Larsson .et al . . Scand . 
J. Gastroenterol:., 198 , 85, 900-7) . Thus, the . antibiotic 
weak base will be bioloji callv -ohcentrated in the stomach 
wall, where the. baccerias (e.g. Helicobacter pylori) reside 


CLAIMS . ■ 

i.r The combinatr.on of a substance... with inM ,. 
the gastric' >eica. secr^^^^ 

pH and -an acid .degradable. a^ - . 

i/ . -The conObinati^^^ i wherein the . ■.. 

substance with^ inhibiting effect., oh. the Agastric acid . is . a . , 
. proton pump inhibitor . . ; ■ 

. 3.. The combination according to claim. 2 wherein the proton 
pump inhibitor is 5-methoxy-2-{ :. 
pyr.idinyl) methyl] -suif inyi-lH-ben^^^ or a. . 

. pharmac^uticaily acceptable .salt thereof .. 

■ 4. The combination according to: c effect: on 

gastritis and peptic ulcer caused by microbes. 

.5 . . The combination according tq vdaim 1 with effect • on. 
gastritis and peptic ulcer caused by Helicobacter pylori . 

: 6 . . The 'combination according to claim 1 characterized in 
that the acid .degradable antibacterial con^jound i 

• penicillin-. ' : y 

7 . . The ; combination accordihg : to claim 1 characterized in 
. that the acid degradable antibacterial .comp.o is weak base 

antibiotics..- 

8V -The combination according to cla^^ in 
that the weak base antibiotic is erythromycin base .; 

9 . . The. combination according, to claim 7 characterized in 
that the antibiotic is clarithroitiycin. 

10 . Use of the combination according to claim 1 for the 
manufacture of -a medicament for the. treatment of gastritis 
and peptic ulcer caused by Kelicobacter pylori. 


11. A method for the treatment of gastritis and peptic 


ulcer caused-. by Helicobacter pylori comprising oral 
administering ^t6, a patient' suffering therefrom a substance ., 
with inhibiting .effect on the gastric acid'secretion which 
increases., the intragastric pH together- with/ an amount of an 
acid degradable .;antibacter:ia;l compound sufficient iEdr the' 
treatment . of said inf ectionV '■. 

.1:2 . . A pharrnaceutical p'reparatioh for use in the treatment . 
- of gastritis, and p.eptic ulcer -.caused, by Helicobacter pylori 

inf ect ions: wherein the actiye ingredients are. a • 
...substance with inhibicing effect.' on the .gastric acid ■ 

secretion which increases, the • incragascric pH and an- acid 

degradable antibacterial ..compound. ■ 

13.. , A process for the preparation of a combination 
according to claim 1 whereby .a ^substance w.ith .'inhibiting 
effect on the. gastric acid secretion, which increases the . 
intragastric pH. is incorporated into the same preparacion as 
an/^acid deg'redable. antibacterial' compound.. 
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